Gastric electrical stimulation increases ghrelin production and inhibits catecholaminergic brainstem neurons in rats.
Gastric electrical stimulation (GES) is a new therapeutic option for functional dyspepsia and gastroparesis. In addition to ameliorating nausea and vomiting, GES results in improved appetite which is not always associated with accelerated gastric emptying. To explore the central and peripheral factors underlying GES-associated improvement of appetite we developed a GES model in anaesthetized Wistar rats. During laparotomy, two electrodes were implanted into the stomach and high-frequency low-energy GES (14 Hz, 5 mA) was applied. The effects of 1 h GES were compared with sham stimulation. After GES, c-Fos expression was increased in the mucosal and submucosal layers of the stimulated area (174%). In the stomach, GES increased ghrelin mRNA (178%) and doubled the number of ghrelin-positive cells, resulting in elevated plasma levels of ghrelin (2.3 ± 0.2 vs. 1.6 ± 0.2 ng/mL). In the arcuate nucleus of the hypothalamus, GES increased c-Fos (277%) and agouti-related protein (AgRP) mRNA expression (135%). GES reduced the number of c-Fos-positive cells throughout the nucleus of the solitary tract (between 93 and 75% from rostral to caudal levels) including catecholaminergic neurons (81% at caudal level). Gastric emptying, plasma glucose and heart rate variability were not affected by GES. This study shows that GES may improve appetite via stimulation of main orexigenic pathways, including ghrelin production in the stomach and AgRP in the hypothalamus, as well as by reducing the activity of catecholaminergic brainstem neurons.